Immunological techniques have been used for the past decade to study protein changes in psychiatric patients but results have been conflicting and confusing. One group of workers in a very sophisticated study documented the presence of an antibody in the Ig G fraction of schizophrenic patients (10) . Most other workers have been unable to find qualitative differences between schizophrenic and non-schizophrenic patients, but some have found protein changes which they think are nonspecific and relate to psychological stress ( 11) . Even these findings have been questioned. Fessell found elevations in the S4 and S19 classes of proteins determined by ultra centrifugal analysis in a psychiatric population as well as in a stressed prison population (8, 9) . However, at least two research groups were unable to confirm these results (3, 15) .
There are two possible reasons for these discrepancies -the heterogeneity of the populations studied and the relative lack of specificity in the techniques used for protein analysis. For instance, S19 fractions determined by ultra centrifugation contain several different classes of proteins. More precise immunodiffusion techniques for determining y globulins quantitatively are now available (7, 12) . Solomon, using one of these, has reported general increases in the Ig A and the Ig M fractions in psychiatric patients as compared to controls (14) . These increases were not related to psychiatric diagnoses and in his conclusions he suggested the necessity for further studies correlating immunoglobulin levels with other clinical measurements. This is the purpose of the present pilot project, using "This work was supported in part by a grant from the National Cancer Institute of Canada.
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Methodology
Immunological method
The technique employed has been described in detail elsewhere (7) . It involves radial diffusion in agar gels impregnated with highly specific antisera for each class of y globulins, the unknown value being calculated from a curve constructed each time with standards of known protein concentration.
Subjects
The subjects were all patients at tne Psychiatric Institute in Winnipeg who met the following criteria: 1) Age under fifty years.
2) Having had no psychotropic drugs for at least six months prior to the study (most were first-admission patients) . 3) Free from any evidence of physical illness or organic brain deficit. 4) No history of alcoholism or drug addiction.
They were all independently clinically assessed by two psychiatrists, and on this basis were divided into two groups, those who were schizophrenic and those who were not. The diagnosis of schizophrenia was made mainly on the basis of Schneider's primary symptoms (13) . Any doubtful cases were discarded. A total of twenty-eight patients were included and as far as possible the age and sex ratio in the groups were kept similar. The schizophrenic group was assessed further, using a variety of scales including Astrup's prognostic factors (16) . The non-schizophrenic group included a number of diagnostic categories: reactive depressions, personality disorders, manicdepressive disease, anxiety and obsessivecompulsive neuroses. In addition to clinical diagnosis the patients were rated on two simple 5-point scales for anxiety and depression (I-no anxiety to 5-disabling panic; I-no depression to 5-severe depression of disabling proportions); the reliability of this scale has been investigated elsewhere (2) . It was originally intended to use these scales on the schizophrenic patients, but it was not possible to adapt them for this purpose. For comparison a control group consisting of hospital staff was used.
Results Table I shows the comparison of the three y globulin fractions in the three groups. Those with schizophrenia tended to have higher levels in the Ig G and Ig A fractions than either the controls or nonschizophrenics. In the Ig M fractions both psychiatric sub-groups had higher levels . than the control population but none of these differences reached statistically significant levels. However, interesting sex differences were apparent in the groupssee Table II . Although in the control groups no significant differences were noted between males and females with respect to the immunoglobulin levels, the females in the combined psychiatric groups scored significantly higher (p < .01) in the Ig M fraction than either the male psychiatric group or the females in the control group. No differences were noted between schizophrenic and nonschizophrenic females. A similar trend was noted in the Ig G fraction but these differences did not reach statistically significant levels. No sex differences were noted in the Ig A levels. In the male patients no significant differences were found between any of the groups although the psychiatric patients tended to have lower Ig A and Ig M values. Using these methods of clinical assessment it was not possible to detect differences in the schizophrenic groups in any of the three classes of immunoglobulins, either in diagnostic sub-categories or in the Astrup's prognostic factors. However, although the non-schizophrenic levels of Ig A were similar to those of controls, interesting differences were found within this groupsee Table III .
Patients with the highest anxiety scores (4 and 5) characterized by loss of self control, had higher Ig A levels than those with lower scores. Despite the small numbers involved these differences reached statistically significant levels (p < .05) using a simple rank correlation test (Mann-Whitney). No such relationship was found between Ig G or Ig M levels, nor between depression or any diagnostic category and any of the three fractions.
There was no relationship between age and immunoglobulin levels in any of the groups.
Discussion
The results are similar to those reported by Solomon, suggesting elevated levels of immunoglobulins in some psychiatric disorders not specific to schizophrenia (14) . Two points of this study are worthy of further comment. The elevations in the Ig M fraction and to a lesser extents in the Ig G fraction occur entirely in female patients. Slightly increased levels of Ig M in adult female populations have been reported previously but the differences were not nearly SO pronounced as in these psychiatric patients (5) . There were no apparent differences in age or clinical features between males and females to account for these findings and few data are available on sex differences in Ig M levels in physical illnesses. One study reports no significant differences in male and female arthritic patients (1) . This would suggest that these findings in this Winnipeg study represent a differential response to psychological stress of Ig M and perhaps Ig G in females. Sex differences in the incidence of some of the autoimmune disorders have been noted previously, for example, rheumatoid arthritis (where the rheumatoid factor occurs in the Ig M class), systemic lupus erythematosus and myasthenia gravis all occurring more frequently in females (4). Perhaps these findings will be of some significance in understanding this phenomenon. The other feature which has not previously been reported is the apparent relationship between severe disorganizing levels of anxiety and increased Ig A values. Ig A elevations are also associated with a number of diseases of psychiatric significance, IgA (mgms/l00 ccs) 85 21. 5 275 320 168 265 112 200 including allergies and rheumatoid arthritis (6) . It is obvious that the relationship among psychiatric disorders, psychological stress and immunoglobulins is complex, cutting across psychiatric diagnostic categories.
Summary
Levels of three classes of immunoglobulins, Ig G, Ig A and Ig M, were determined in a group of carefully selected, drug-free, psychiatric patients. Significant elevation of Ig M occurred in female patients as compared to controls but did not occur in males. This elevation did not appear to be related to schizophrenia. There was also an apparent relationship between severe disorganizing levels of anxiety and increased Ig A values.
